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Table 16 Hydrogen use in two Lummus direct liquefaction processes

Process

Hydrogen use, in pounds per 100 pounds of coal
Consumed   In CH,+   In C^-C3    For hetero-
liquid      gas      atom removal

Lummus Clean Fuels
from Coal process
(Illinois No. 6 coal)

Lummus Two-Stage

Liquefaction process
(Indiana V coal)

3.4

4.4

1.24

2.3

1.09

0.74

1.07

1.36

Source:  Long et al. (1979); Schindler (1980).

heat. During production of the syngas, the heteroatoms that are not
removed with the ash are converted into gases that can be removed
from the syngas relatively easily, leaving it free of the sulfur and
nitrogen that cause so much trouble in the refining of coal liquids
by direct processes. Figure 14 is a flow diagram of a typical syngas
plant with a Lurgi gasifier, in which only part of the new gas needs
to be shifted to produce the t^/CO ratio needed for each process.

The Fischer-Tropsch process used by SASOL in South Africa
(Schreiner, 1978) converts the syngas into a complex mixture of hydro-
carbons and oxygen-containing compounds that must be refined further
to produce the end products required (fuels and chemicals).  Table 17
shows the distribution of products from the SASOL plant.

The flow diagram of a typical Fischer-Tropsch plant is shown in
Figure 15.  In this plant, the reactor operates with a fluidized cata-
lyst. The hydrocarbon products are mostly straight-chain olefins and
paraffins, with almost no aromatics.  Good diesel fuels are easier to
produce from these products than from the highly aromatic products of
direct liquefaction, but the use of the Fischer-Tropsch process for
producing high octane gasoline presents problems due to the aliphatic
nature of the product.

The production of gasoline from coal by the intermediate production
of methanol is a simpler process. A flow diagram for such a plant is
shown in Figure 16.  The syngas is converted to methanol (CHoOH) in a
fixed catalyst bed, and the methanol is converted to high-octane gaso-